Coronary pressure-flow relations in hypertensive left ventricular hypertrophy. Comparison of intact autoregulation with physiological and pharmacological vasodilation in the dog.
Coronary pressure-flow relations during autoregulated and vasodilated flow states were compared between eight dogs with renovascular hypertension and left ventricular hypertrophy and 12 normal dogs. Each relation was constructed from serial steady-state measurements of end-diastolic coronary pressure and flow during perfusion of the circumflex artery by an extracorporeal circuit at controlled diastolic pressures of 20-200 mm Hg. Autoregulated pressure-flow relations were compared at three levels of myocardial oxygen demand: resting, high (dobutamine 10 micrograms/kg/min), and low (propranolol 2.5 micrograms/kg/min). Autoregulatory capacity was assessed by calculation of closed-loop flow gain. At each level of myocardial oxygen demand, the lower limit of autoregulation occurred at higher perfusion pressures in the hypertrophy group (rest 65 +/- 3, high 92 +/- 4, low 66 +/- 4 mm Hg) than in the normal group (rest 53 +/- 2, p less than 0.05; high 75 +/- 5, p less than 0.05; low 51 +/- 3 mm Hg) (p less than 0.05). Maximum autoregulatory gain was similar in the normal and hypertrophy groups during resting and low myocardial oxygen demand but was reduced in the hypertrophy group during dobutamine studies. When coronary flow decreased below the lower limit of autoregulation, systolic shortening was reduced in both normal and hypertrophy groups. However, as the autoregulatory limits were at higher pressures in the hypertrophy group, shortening in this group deteriorated at perfusion pressures that did not affect the normal heart. Coronary pressure-flow relations during physiological (peak hyperemia after 15-second flow occlusion) and pharmacologica (intracoronary adenosine 400 micrograms/min) vasodilation was curvilinear and fitted by quadratic regression. During hyperemic vasodilation, maximal conductance per unit mass of myocardium was less in the hypertrophy group over a wide range of perfusion pressures. At a diastolic perfusion pressure of 80 mm Hg, maximum conductance was 4.6 +/- 0.5 ml/min/100 g/mm Hg in the normal group and 3.4 +/- 0.4 ml/min/100 g/mm Hg (p less than 0.05) in the hypertrophy group. Intracoronary adenosine elicited further vasodilation in both groups, but maximum conductance remained less in the hypertrophy group (8.5 +/- 1.7 ml/min/100 g/mm Hg at a perfusion pressure of 80 mm Hg) than in the normal group (13.5 +/- 2.0 ml/min/100 g/mm Hg) (p less than 0.05). Maximal coronary flow reserve is reduced in left ventricular hypertrophy, with a consequent shift of the lower limit of autoregulation to higher perfusion pressures. Thus, as coronary perfusion pressure is decreased, coronary flow and myocardial shortening become impaired at higher